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P1, to predict the effect of the disturbance and adjusted motor output
accordingly. Studies have shown that proprioceptive deﬁcits are common
in people with knee OA and it is often presumed that these deﬁcits lead to
ineffective knee stabilization strategies. However, knee sensation is tested
under carefully controlled conditions whereas afferent feedback during
more functional tasks is provided by the knee joint along with many
other structures. The normal neuromuscular adaptation that occurred in
the OA subjects in this study suggest that reduced afferent input from
the knee may not have as big an inﬂuence over the control of knee
stability as previously thought.
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CHANGES IN KNEE MUSCLE STRENGTH AND MUSCLE MASS AFTER
WEIGHT LOSS IN OBESE PATIENTS WITH KNEE OSTEOARTHRITIS:
A PROSPECTIVE COHORT STUDY
M. Henriksen, R. Christensen, B. Danneskiold-Samsøe, H. Bliddal. The
Parker Inst., Copenhagen, Denmark
Purpose: To investigate the effects of a low-energy-diet induced weight
loss in obese knee osteoarthritis (OA) patients on knee muscle strength
and lower extremity muscle mass, and their association.
Methods: Data from a randomized controlled trial enabled us to explore
159 obese knee osteoarthritis patients having their isometric muscle
strength tested in knee extension and ﬂexion together with body
composition analyses using dual energy X-ray absorptiometry (DEXA)
scans. Patient reported pain and disability was assessed using a 100mm
VAS. The measurements were done before and after a supervised low-
energy-diet induced weight loss intervention lasting 16 weeks.
Results: The patients lost on average 12.9 kg (95% CI: 10.2 to 15.7) (13%).
The weight loss consisted of 10.9 kg (8.9 to 12.9) fat mass; of which
3.8 kg (2.7 to 4.9) were leg fat mass. Total lean body mass was reduced
by 1.9 kg (0.05 to 3.8), of which 785 g (96 to 1,476) were leg lean mass.
Absolute muscle strength (Nm) decreased 3–4% after the weight loss,
whereas body mass normalized muscle strength (Nm/kg) increased by
11–12%. Patient reported pain and disability improved signiﬁcantly by
12.1mm (7.5 to 16.7) and 14.7mm (9.9 to 19.6), respectively.
The baseline total and leg lean mass were signiﬁcantly related to baseline
muscle strength (table – italics). The weight loss induced changes were
not related (table – bold).
Conclusions:Weight loss induced by low-energy-diet led to independent
losses of leg muscle tissue and strength. The weight loss was
accompanied by increased muscle strength normalized to body mass
alongside improved self reported disability and pain – all of which are
beneﬁcial to knee OA patients. Muscle tissue plays an important role
in protein metabolism and responses to critical illness and injury, and
muscle metabolism is central in the genesis of many chronic diseases.
This suggests that efforts should be made to restore or even gain muscle
mass during or after a weight loss in knee OA patients, e.g. by means of
exercise.
Table: Univariate correlation coefﬁcients (Spearman’s Rank Correlations)
between muscle strength, body composition and patient reported pain
and disability. Baseline correlations are shown in italics (lower left
half). Correlations between changes after weight loss as bold coefﬁcients
(upper right half). Asterisks indicate statistical signiﬁcance at the P < 0.05
level.
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Total lean mass − 0.00 0.71* 0.08 0.04 −0.01 0.18* 0.07 0.20* 0.24*
Total fat mass 0.13 − 0.14 0.79* 0.14 −0.09 0.07 −0.17* 0.12 0.10
Leg lean mass 0.93* 0.11 − 0.15 0.03 −0.05 0.19* 0.06 0.20* 0.20*
Leg fat mass −0.02 0.87* 0.00 − 0.08 −0.09 0.06 −0.10 0.11 0.15
Knee ext, Nm 0.33* −0.04 0.39* −0.13 − 0.93* 0.51* 0.44* −0.09 −0.19*
Knee ext,
Nm/kg
0.09 −0.28* 0.15 −0.31* 0.93* − 0.48* 0.51* −0.14 −0.21*
Knee ﬂx, Nm 0.47* 0.01 0.50* −0.13 0.76* 0.63* − 0.93* 0.05 −0.10
Knee ﬂx, Nm/kg 0.23* −0.27* 0.27* −0.34* 0.72* 0.72* 0.92* − −0.03 −0.17*
Pain 0.11 0.13 0.07 0.07 −0.17* −0.23* −0.05 −0.09 − 0.60*
Disability 0.17* 0.23* 0.11 0.17* −0.23* −0.31* −0.10 −0.19* 0.76* −
Ext: Extension. Flx: Flexion.
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MOVE EARLY, HOME EARLY. EARLY AMBULATION REDUCES
THE HOSPITAL LENGTH OF STAY IN KNEE ARTHROPLASTY:
A RETROSPECTIVE COHORT STUDY
P.H. Ong, Y.H. Pua. Singapore Gen. Hosp., Singapore, Singapore
Purpose: Safe and effective strategies to reduce healthcare cost and
restore function are paramount in managing our aging population.
The aim of this study was to examine whether early ambulation
could reduce the length of stay (LOS) in inpatients undergoing total
or unicompartmental knee arthroplasty (TKA/UKA) without affecting
discharge knee outcomes.
Methods:We performed a retrospective cohort study using prospectively
collected data from our departmental database. Our sample comprised
1663 patients (mean age, 66 years) treated with TKA/UKA between
August 2009 and January 2011. All patients received physiotherapy
intervention from post operative day (POD) 1 which included knee
range-of-motion, muscle strengthening and assisted mobility exercises.
Data collected included demographics, anthropometric measurements,
comorbidities, preoperative measures of pain, mobility and function,
postoperative pain score, reason for delay in discharge, and surgeon.
Patients were divided into an early ambulation group if they walked on
POD 1 or a late ambulation group if they did not walk on POD 1. Both
groups were compared on hospital LOS and discharge knee outcomes
using univariable analyses. LOS was also compared using multivariable
quantile regression with bootstrapped standard errors.
Results: Overall, 915 patients (55%) ambulated on POD 1. Majority in the
late ambulation group walked on POD 2. Neither patient demographic
characteristics nor preoperative pain and function measures differed
signiﬁcantly between the two groups (Table 1).
Table 1. Demographics and patient characteristics 
Characteristic* 
Overall  
(N=1663) 
Early Ambulation Group† 
(N =915 ) 
Late Ambulation Group ‡ 
(N =748 ) 
    
Age, years 66.12 ± 7.97 65.69 ± 7.79 66.65 ± 8.16 
No. of women  1318 (0.79) 704 (0.77) 614 (0.82) 
No. of TKA  1511 (0.91)  806 (0.88) 705 (0.94) 
Height, m 153.99 ± 7.96 154.37 ± 8.20 153.50 ± 7.65 
Mass, kg 65.94 ± 12.40 66.09 ± 12.47 65.76 ± 12.32 
BMI,  kg/m2 27.78 ± 4.54 27.70 ± 4.53 27.87 ± 4.57 
Preoperative Short Form-36 
Bodily pain  34.87 ± 18.63 36.18 ± 18.61 33.27 ± 18.53 
Physical function  38.03 ± 22.72 40.17 ± 22.68 35.41 ± 22.51 
Preoperative passive knee 
flexion range, degrees 
119.43 ± 18.76 120.33 ± 17.45 118.32 ± 20.22 
Preoperative passive knee 
extension range, degrees 
6.95 ± 8.785 6.99 ± 8.97 6.91 ± 8.56 
Values reported were mean ± SD unless stated otherwise; TKA = Total knee arthroplasty 
†comprised of patients who ambulated on post operative day 1 
‡ comprised of patients who ambulated after post operative day 1 
On the basis of univariate analysis, LOS was shorter in the early
ambulation group compared with the late ambulation group (median
4 versus 5 days, Mann-Whitney U-test, P < 0.001) (Figure 1).
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Fig. 1. Notch boxplot of LOS by groups.
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In quantile regression, adjusting for demographics, anthropometric
measurements, comorbidities, preoperative mobility, pain score on POD
1, delay in discharge due to organizational issues and surgeon factors, no
signiﬁcant LOS difference was observed on the 50th percentile. However,
early ambulation was associated with a shorter LOS on the 30th (0.5d,
95%CI, 0.3d to 0.7d; P =0.045) and 70th (1.0d, 95%CI, 1.0d to 1.0d;
P < 0.001) percentile. There was no signiﬁcant difference in discharge
knee outcomes between the two groups (Table 2).
Table 2. Discharge functional outcomes 
Outcome* 
Early Ambulation Group† 
(N =915 ) 
Late Ambulation Group 
(N = 748) 
Difference  
(95% CI) P value 
Passive Knee flexion range, degrees 88.07 ± 11.37 85.8 ± 11.77 2.2 (1.1 to 3.3) <0.001
Passive Knee extension range, degrees 3.04 ± 5.03 2.99 ± 4.72 -0.05(-0.5 to 0.4) 0.83 
Able to perform straight leg raise, No. 
(proportions) 728 (0.80) 599 (0.80) 0.001 (-0.03 to 0.04) 0.81 
Ambulate with walking stick or quadstick at 
time of discharge, No. (proportions) 747 (0.82) 546 (0.73) 0.09(0.05 to 0.13) <0.001
Values reported were mean ± SD unless stated otherwise; 95%CI = 95% confidence interval   
Conclusion: The clinical beneﬁts of early ambulation post TKA/UKA are
widely recognized but this practice is not universally endorsed. Our
results indicate that early ambulation was associated with a modest
reduction in LOS which, in turn, may result in cost savings and allow the
hospital to economize on bed availability.
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A PILOT STUDY ON THE EFFECTS OF STRENGTH AND AEROBIC
CONDITIONING IN PATIENTS WITH HIP OSTEOARTHRITIS
N.L. Carlson, Z. Christopherson, E. Arnall, S. Mohn, K. Holton, L. Marshall,
H. Carlson. Oregon Hlth.and Sci. Univ., Portland, OR, USA
Purpose: Several osteoarthritis (OA) exercise studies have shown modest
improvements in disability, physical performance, and pain in subjects
with knee OA. There are few well-designed randomized clinical trials
speciﬁcally targeting hip OA. This pilot study compared effects of an
exercise intervention (with aerobic and resistance training) on self-
reported pain and disability in patients age 45 or older with hip OA.
Methods: Patients were recruited from Oregon Health and Science
University (OHSU) Orthopaedics and Rehabilitation Clinic, Diagnostic
Radiology, Rheumatology and Primary Care clinics, as well as from
ﬂyers posted in local community businesses. Using a 2:1 allocation,
30 patients with hip OA were randomly assigned to active intervention
(N=20) or control (N =10). Patients eligible for randomization were
age ≥ 21 years, had pain at least once per week in one or both hips,
difﬁculty with activities of daily living secondary to hip pain, radiographic
evidence of femoral and/or acetabular osteophytes or axial joint space
narrowing, and active hip ﬂexion ≤ 115 degrees. The three month exercise
intervention was a hip-speciﬁc strengthening, ﬂexibility, and endurance
exercise program led by physical therapists at OHSU’s outpatient physical
therapy center. The ﬁrst 2 weeks consisted of orientation and general
conditioning, followed by 10 weeks of progressive aerobic activity
and resistance training. Patients exercised two to three times per
week for 45 minutes per session. The primary outcome measure was
the 6-minute walk test (6MWT), with secondary outcome measures
including; Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) and a visual analog pain scale (VAS). Comparison of the
change in continuous measures was performed using a paired t-test. A
review of the literature found a minimal clinically important difference
(MCID) of ≥150 ft on the 6MWT, 13mm on the VAS, and an improvement
of ≥12% on the WOMAC. The proportion in each group meeting the MCID
for each outcome measure was compared using a Fisher’s exact test.
Results: On average, the intervention group improved by a mean(sd) of
165(171) feet on the 6MWT compared to the controls who improved
by 62(168) feet, (p = 0.13). The WOMAC function score signiﬁcantly
improved in the intervention group as compared to controls (−10.0 (9.9)
vs. −1.2 (9.6), p = 0.03); however, the WOMAC stiffness and pain domains
were not signiﬁcantly different between groups. Both intervention and
control groups reported decreased pain on the VAS (−9.3(15)mm and
−4.2(11)mm respectively, (p = 0.37)). The proportion with a MCID was
also higher in the intervention group than in the control group for each
test (6MWT: 55% vs. 30%, WOMAC: 75% vs. 40%, and VAS: 45% vs. 20%),
although none reached statistical signiﬁcance.
Conclusions: This study suggests that a hip-speciﬁc exercise program
may be able to increase physical function without increasing pain in
subjects with hip osteoarthritis. These preliminary data support the
need for future larger randomized controlled clinical trials to investigate
the use of a hip-speciﬁc exercise program to evaluate long term effects
on function and pain in subjects with hip osteoarthritis.
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MUSCLE PARAMETERS AND FUNCTION SELF-EFFICACY IN KNEE
OSTEOARTHRITIS
C. Colbert, K. Hayes, O. Almagor, J. Chmiel, A. Chang, K. Moisio, S. Cahue,
J. Zhang, C. Saurel, L. Sharma. Northwestern Univ., Chicago, IL, USA
Purpose: Self-efﬁcacy, deﬁned by Bandura as the belief in one’s capacities
to mobilize the internal resources and course of action needed to meet
given situational demands, has been found to be associated with physical
function outcome in persons with knee osteoarthritis (OA). Efforts to
understand factors proximal to and contributing to self-efﬁcacy may
identify targets to enhance therapy to improve self-efﬁcacy. Little is
known about how hip and knee muscles, crucial to all weightbearing
activity, relate to function self-efﬁcacy in knee OA. Quantitative gait
analysis provides a net moment that incorporates muscle activation
across the joint as well as other tissues spanning the joint, thereby
providing insight into how muscle units function dynamically during
gait. We hypothesized that knee extensor, hip abductor, and hip external
rotator strength and the knee extensor and hip abductor moments during
gait are each associated with function self-efﬁcacy.
Methods: 250 persons with knee OA (deﬁned by osteophyte presence
in at least one knee) were evaluated. Isokinetic knee extensor (seated)
and isometric hip abductor (standing) and hip external rotator (seated)
average peak torques were determined using a Biodex dynamometer.
Quantitative gait analysis at the subject’s self-selected normal walking
speed was performed using external passive reﬂective markers and an
eight-camera motion analysis system to calculate joint moments for the
knee and hip, with internal joint moments normalized to %BW*Ht. Self-
efﬁcacy was assessed using the lower extremity questions of the Arthritis
Self-Efﬁcacy Scale function subscale. Data were also collected using these
instruments: questionnaire adaptation of the Charlson index, Geriatric
Depression Scale, WOMAC pain scale, Pain Catastrophizing Scale, and
Physical Activity Scale for the Elderly.
To evaluate the relationship between muscle factors and self-efﬁcacy,
multiple linear regression analysis was used to evaluate the association of
self-efﬁcacy (dependent variable) with each muscle factor (independent
variable). We used the worse (of the two limbs) value for the factor
to derive the unadjusted regression coefﬁcients and associated 95%
conﬁdence intervals (95% CI) and the adjusted coefﬁcient and 95% CI,
adjusting for age, gender, BMI, comorbidity, depressive symptoms, knee
pain severity, pain catastrophizing, and physical activity.
Results: 250 participants had a mean age of 64.8 (SD 10.2), BMI
28.6 (5.6), and 189 (76%) were women. Mean self-efﬁcacy score was
25.2 (5.4), hip abductor strength 57.5 Nm (17.7), hip external rotator
strength 27.0 Nm (11.0), knee extensor strength 63.3 Nm (24.6), hip
abductor moment during gait 4.1 (0.8), knee extensor moment during
gait 1.25 (0.4). The table shows the unadjusted and adjusted coefﬁcients
(95%CI), with signiﬁcant results shown bolded. In an additional model
including knee extensor strength, hip abductor moment, and hip
external rotator strength and the covariates noted above, knee extensor
strength, hip abductor moment during gait, BMI, knee pain severity,
and depressive symptoms were each signiﬁcantly associated with self-
efﬁcacy (R squared of this model 0.48).
Conclusions: Knee extensor strength and hip abductor moment during
gait (as well as BMI, knee pain severity, and depressive symptoms)
were independently associated with function self-efﬁcacy in analyses
adjusting for potential confounders. Longitudinal analyses will help
to elucidate the direction of these relationships towards the goal of
enhancing intervention to improve function self-efﬁcacy in knee OA and
lessen its deleterious consequences.
Table: Factors associated with function self-efﬁcacy
Coefﬁcient (95% CI)
Unadjusted Adjusted
Knee extensor strength (per 10 Nm) 0.73 (0.47, 0.99) 0.80 (0.50, 1.09)
Knee extensor moment during gait (per 1%BWxHT) 2.73 (1.25, 4.21) 1.39 (0.03, 2.74)
Hip abductor strength (per 10 Nm) 0.69 (0.32, 1.06) 0.25 (−0.16, 0.65)
Hip abductor moment during gait (per 1%BWxHT) 0.86 (0.01, 1.70) 1.14 (0.41, 1.87)
Hip external rotator strength (per 10 Nm) 1.12 (0.52, 1.72) 1.25 (0.55, 1.95)
